ABSTRACT Thirty-six punctures of thoracic lesions have been performed with a compound B-scanner or a real-time linear-array scanner for guidance. Twenty Ultrasound has been used successfully to determine the presence of fluid collections in the pleural and pericardial spaces and of solid masses originating from the lung, mediastinum, and chest wall.'I-3 But, as the aerated lung reflects all the ultrasonic energy, thoracic lesions can be detected only if they are in close contact with the chest wall. When an abnormal region can be visualised sonographically, it may easily be punctured under sonographic control. This report describes percutaneous needle puncture of various thoracic fluid collections and masses under ultrasonic guidance.
Ultrasound has been used successfully to determine the presence of fluid collections in the pleural and pericardial spaces and of solid masses originating from the lung, mediastinum, and chest wall.'I-3 But, as the aerated lung reflects all the ultrasonic energy, thoracic lesions can be detected only if they are in close contact with the chest wall. When an abnormal region can be visualised sonographically, it may easily be punctured under sonographic control. This report describes percutaneous needle puncture of various thoracic fluid collections and masses under ultrasonic guidance.
Material and methods
Thirty-six punctures were performed in 31 patients. Twenty (fig 3) , and one thickened pleura.
The thickness of the thoracic lesions at the site of the puncture ranged from 1 to 7 cm. If it exceeded 3 cm the punctures were guided by a static B-scanner (Picker Echoview System 80; probe 2-25 MHz). With this method the puncture site is determined after careful scanning of the entire abnormal region. The depth of the puncture is measured on the screen and the direction of the needle is determined by the position of the transducer on the skin. When the abnormal area was small, punctures were done through the central canal of a real-time transducer (5-0 MHz ADR-Kranzbuhler linear-array scanner).
With this method the area to be punctured is under constant visual control during the procedure. The depth of the puncture was again measured on the screen. The tip of the penetrating needle could often be visualised during the procedure. In this series 25 Puncture of thoracic lesions under sonographic guidance the pleura will be encountered and the location of the diaphragm can be determined clearly from the scans. Thus the needle can be positioned in the centre of the effusion without laceration of the lung, diaphragm, liver, or spleen. ' 3 Ultrasonography should thus be the method of choice to guide thoracocentesis if the amount of pleural fluid is small or if the fluid is loculated. Percutaneous biopsy and fine-needle aspiration biopsy of thoracic masses are also usually performed under fluoroscopic guidance. Fluoroscopic observation, however, may not allow a satisfactory view of a mass in two planes. It is also possible to damage interposed aerated lung, since the point of contact between the mass and the chest wall is difficult to ascertain. In addition to the exposure to radiation, it is often difficult to manipulate the needle with the radiological unit in position. Ultrasonography allows easy localisation of echogenic masses originating from the chest wall and the pleura and also from the lung and the mediastinum, provided that there is no interposition of aerated lung tissue. The direction of the needle and the depth of the mass at the puncture site can be accurately determined, so that puncturing other structures is easily avoided. Ultrasonography therefore seems to be the method of choice to guide puncture of these masses. '4 In this series, the echo-guided puncture and aspiration of the intrathoracic tumours or effusions were performed as an initial diagnostic procedure in most cases. Patient 1 received local treatment by methotrexate instillation. Mediastinoscopy or mediastinotomy was required for further differentiation of the tumour origin in cases 3, 4, and 6. Patient 8 refused further investigation, and patients 5 and 7 were excluded from surgical procedures because of caval compression. In each case the accuracy of the cytological diagnosis was proved by the follow-up study.
Ultrasound has also been used successfully for pericardiocentesis.'5 It determines the best location and depth at which to position the needle. Furthermore, it allows continuous observation during the puncture. It should be obvious that this method is safer than the relatively blind procedures, still in common use, in which a needle is advanced through the pericardium by a subxiphoid or left parastemal approach.
Puncture of most thoracic lesions can be guided by a static B-scanner. If lesions are small, however, or if it is advantageous to control the puncture itself or the position of the surrounding structures during the puncture, then real-time sonographic control is necessary. In this series a real-time linear-array transducer was used. With this kind of instrument the needle tip cannot always be visualised, especially when the needle is small or when solid masses are punctured. This is because the needle is parallel to the ultrasonic beam. Punctures may also be guided by real-time sector scanners. Then the needle, penetrating the ultrasonic field obliquely, is more easily visualised.'6-'-Finally, the needle may be guided by a single transducer with a central canal. The reflection from the tip of the needle is then monitored in A-or M-mode. '920 In conclusion, effusions and solid masses in the thorax can easily be punctured under sonographic guidance, provided that they are in contact with the chest wall. Although a static B-scanner will usually be sufficient, if masses are small or if they are surrounded by vital structures that must be avoided punctures may be controlled by real-time scanners. Because even small lesions are accurately located, complications of puncture should be rare.
